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Summary 
 
This study seeks to establish a relationship between residential and commercial real estate 
prices in Japan with economic, demographic and lifestyle changes. Panel data regression analyses 
were conducted on three different categories of Residential Property Price Indices and four different 
categories of Commercial Property Price Indices in relation to gross domestic product per capita, total 
population size, population ageing, domestic migration, annual marriage rates, employment rates 
relative to population aged 15 and above, and gender equality in the workplace. The panel data 
regression analyses were carried out using data collected from 1984 till 2013, limited to the three most 
urban prefectures of Japan, namely Tokyo prefecture, Osaka prefecture and Aichi prefecture. The 
panel data regression analyses reveal that economic and demographic factors do have significant 
impact on residential and commercial real estate prices in Japan. However, the panel data regression 
analyses also reveal that increased gender equality in the workplace only improves retail and office 
space prices. 
 
  
<Inside Cover> 
 
JAPANESE REAL ESTATE 
Economic, Demographic and Lifestyle Influences 
 
35152338-5  WYKEEN LUM 
FINANCIAL STRATEGIES AND CAPITAL 
MARKETS 
C.E. ASSOCIATE PROFESSOR NOBUHIKO HIBARA 
D.E. PROF. SHIGERU NISHIYAMA   D.E. PROF. YOSHIKI MANO 
  
Contents 
1. Introduction .................................................................................................................................. 1 
2. Literature Review and Current Findings ...................................................................................... 3 
2.1. Real Estate in Japan ............................................................................................................. 3 
2.2. Real Estate Trends: Dwelling to Household Ratio ............................................................... 5 
2.3. Real Estate Trends: Residential and Commercial Property Price Indices ............................ 7 
2.4. Real Estate Trends: Home Ownership, Occupancy Rates and Vacancy Rates .................. 13 
2.5. Population Ageing .............................................................................................................. 16 
2.6. Domestic Migration ........................................................................................................... 21 
2.7. Marriage ............................................................................................................................. 23 
2.8. Employment ....................................................................................................................... 26 
2.9. Female Participation in the Workforce .............................................................................. 27 
3. Data Analysis .............................................................................................................................. 29 
3.1. Method of Analysis ............................................................................................................ 29 
3.2. Residential Property Price Index ........................................................................................ 30 
3.3. Commercial Property Price Index ...................................................................................... 30 
3.4. Gross Domestic Product Per Capita ................................................................................... 31 
3.5. Total Population ................................................................................................................. 32 
3.6. Ageing Index ...................................................................................................................... 33 
3.7. Migration Ratio .................................................................................................................. 34 
3.8. Annual Marriage Rate ........................................................................................................ 35 
3.9. Employment Ratio ............................................................................................................. 36 
3.10. Gender Equality Ratio ........................................................................................................ 38 
4. Results of Analysis ..................................................................................................................... 39 
5. Conclusion .................................................................................................................................. 47 
References ........................................................................................................................................... 48 
 
 
 
Financial Strategies and Capital Markets: Japanese Real Estate - Economic, Demographic and Lifestyle Influences 
Prepared for Associate Professor Nobuhiko Hibara, Professor Shigeru Nishiyama and Professor Yoshiki Mano 
Prepared by Wykeen Lum (Student ID: 35152338-5), Waseda Business School 
 
Page 1 
1. Introduction 
 While some may dispute naturalist Charles Darwin’s theory of evolution by natural selection, 
this theory holds substantial significance in the field of economics. According to this theory, which 
was first formulated by Darwin in his book “On the Origin of Species” in 1859, organisms that develop 
hereditary physical and/or behavioural traits that allow them to adapt to changes in the natural 
environment will be able to bear more offspring and therefore survive extinction. In a similar fashion, 
countries that fail to develop adequate improvements in response to environmental threats will 
eventually be forced into bankruptcy. One such threat is the threat of population ageing, which is 
commonly associated with the collapse of social welfare systems, asset values and so on. Population 
ageing has been gaining widespread interest in the media in recent years, especially in developed 
countries and regions, most notably in Europe and in Japan, where significant trends in population 
ageing have been observed ever since the end of World War II till today. However, population ageing 
is only one part of a huger phenomenon, which is demographic change. In addition to population 
ageing, which is basically caused by a combination of increased longevity, reduced mortality rates and 
reduced fertility rates, demographic change is also influenced by changing household structures, 
domestic and internal migration, as well as increased participation of women in the labour force. 
 This study aims to reinforce previous findings on the subject of demographic impact on asset 
prices using a panel regression analysis of property price indices in three of the most populous 
prefectures in Japan as a function of several demographic factors. While the methodology exercised 
in this study will be similar to previous studies, which focused on house prices only, this study is 
unique in that residential and commercial property price indices will be used. At the same time, the 
impact of another form of demographic change, which is domestic migration, as well as several other 
forms of lifestyle change will be analysed in addition to population ageing, namely, the ratio of 
employees relative to the population aged above 15 years, marriage rates, and the participation of 
women in the Japanese labour force. 
 
Financial Strategies and Capital Markets: Japanese Real Estate - Economic, Demographic and Lifestyle Influences 
Prepared for Associate Professor Nobuhiko Hibara, Professor Shigeru Nishiyama and Professor Yoshiki Mano 
Prepared by Wykeen Lum (Student ID: 35152338-5), Waseda Business School 
 
Page 2 
 Section 2 and its subsections will provide literature review associated with the Japanese real 
estate industry as well as the dependent and independent variables involved in this panel regression. 
Section 3 will provide a review of the method of analysis that was carried out for this paper as well as 
clarification on what data was used to construct the independent variables that were used for this study. 
Section 4 will provide the results of the panel data regression analysis on two major forms of property 
price indices with respect to the independent variables provided in Section 3. Section 5 will provide a 
conclusion to this paper as well as some attempted reasoning for the findings provided in Section 4. 
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2. Literature Review and Current Findings 
2.1. Real Estate in Japan 
 Towards the end of World War II, the United States of America switched from high-altitude 
bombing attacks using general purpose bombs to low-altitude incendiary bombing attacks against 
major urban areas in Japan in order to more effectively and efficiently destroy the economic and 
military production facilities belonging to the Empire of Japan. These bombing attacks worked 
particularly well because Japanese cities at the time mainly consisted of densely packed wood-and-
paper structures. The most devastative of these attacks is the Operation Meetinghouse air raid which 
destroyed most of east Tokyo and left as many as one million civilians homeless. Similar attacks were 
carried out on other major cities, including Osaka, Kobe and Nagoya, until the Empire of Japan 
surrendered after Hiroshima and Nagasaki were utterly destroyed by atomic bombs launched by the 
United States Army Air Force in August 1945. By then, at least 4.2 million households were left 
homeless. Additionally, Japan’s economic and industrial production dropped to about ten per cent of 
pre-war production levels (Otsubo, 2007). 
 After the war, the Japanese government focused on revitalising the economy and on replacing 
the houses and economic facilities that were destroyed in the war. The Japanese government set up 
the Japan Housing Corporation, now called the Urban Development Corporation, to build tenement-
homes, called danchi in Japanese, to fulfil the demand. The Japanese government achieved success in 
the mid-1960s when housing stock finally exceeded the number of households. At the same time, 
economic reforms implemented by the Ministry of International Trade and Industry, which is today 
known as the Ministry of Economy, Trade and Industry, as well as long-term, fixed low-interest loans 
for housing purposes provided by the Government Housing Loan Corporation made it possible for 
more middle-class households to invest in personal housing. At the same time, the opening of the 
Japanese market and increased industrialization after the start of the Cold War and the Korean War 
encouraged the redevelopment and urbanization of major cities. The demand for residential and 
commercial real estate continued to grow in major cities as the population of these cities grew. 
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 At the start of 1985, real estate and stock market prices started to inflate in an irregular manner. 
This was the start of the phenomenon that is known today as the “the Japanese asset price bubble”, 
which is mainly attributed by severe reductions in short term interest rates, exploitation of grey areas 
in the Japanese taxation system and easily obtainable credit from banks. Another factor that may have 
contributed to the sudden increase in real estate prices was the Japanese government’s negligence to 
develop other major cities at the same rate as Tokyo. Real estate prices and stock market prices 
continued to grow irregularly until 1991 when the Bank of Japan sharply raised inter-bank lending 
rates in an attempt to reduce market speculation. While this move can be considered prudent, it was 
taken too late and this led to the collapse of the Tokyo Stock Exchange, rapidly dropping asset prices 
throughout the country and critically hampered domestic consumption and investment. This is when 
the Japanese asset price bubble burst and led the country into a period of gradual asset devaluation 
called the Lost Decade, which lasted from 1991 till 2000. Recently, the period between 2001 and 2010 
is often included and hence, this combined period of twenty years is often referred to as the Lost Score, 
although asset prices had stabilised somewhat between 2001 and 2010. 
 In recent years, the demand for real estate in major urban areas in Japan has increased 
somewhat. This is likely because of renewed foreign interest in Japanese real estate in light of the 
coming 2020 Summer Olympic Games and Paralympic Games that is scheduled to take place in Tokyo. 
Most of these investors are based in Asia, especially in the People’s Republic of China, Hong Kong 
and Taiwan, although foreign investors from other parts of the world are also investing in Japanese 
real estate (The Japan Times, Ltd., 2016). The Nomura Research Institute reports that investment in 
real estate meant for hospitality services is especially high, most likely due to the 2020 Summer 
Olympic Games (Nomura Research Institute, Ltd., 2016). Investment in residential condominiums 
located in city centres has also been increasing, possibly for tax-saving purposes, although some 
analysts feel that these investments do not have much rental potential or capital appreciation potential 
(CNBC LLC, 2015). 
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2.2. Real Estate Trends: Dwelling to Household Ratio 
 Figure 1 illustrates the trend in the dwelling to household ratio in Japan from 1948 until 2013. 
The dwelling to household ratio is defined as the number of available dwellings to the total number of 
households in Japan. Under ideal conditions, the dwelling to household ratio should remain at or above 
one, indicating that the number of available dwellings is sufficient to cater to the demand of all 
households in the country. In the event that the dwelling to household ratio falls below one, this 
indicates that there is a shortage of housing facilities in the country and that some of the country’s 
citizens could be sharing dwellings with other people or may even be living without homes. The data 
used to construct this graph was obtained from the Housing and Land Survey conducted by the 
Statistics Bureau, Ministry of Land, Infrastructure, Transport and Tourism. According to Figure 1, the 
dwelling to household ratio prior to the start of the Japanese economic miracle was below one. After 
economic reforms took place, the Japanese government successfully closed the gap to one in the mid-
1960s. However, the number of dwellings continued to rise faster than the number of households and 
by 2013, the national dwelling to household ratio was about 1.156 dwellings per household, indicating 
that at least 15 per cent of all available dwellings in Japan at the time were vacant. 
 
Figure 1: Dwelling to household ratio for whole of Japan (1948 – 2013). Source: Statistics Bureau, Ministry of Land, 
Infrastructure, Transport and Tourism, Government of Japan. 
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 Figure 2 illustrates the dwelling to household ratio for the whole of Japan, three major urban 
prefectures (i.e. Tokyo prefecture, Osaka prefecture and Aichi prefecture) and three especially rural 
prefectures (i.e. Yamanashi prefecture, Wakayama prefecture and Nagano prefecture) from 1978 till 
2013. Data to construct Figure 2 was also obtained from the Housing and Land Survey conducted by 
the Statistics Bureau, Ministry of Land, Infrastructure, Transport and Tourism. Based on Figure 2, the 
dwelling to household ratio for the rural prefectures have risen drastically from between 1.05 dwellings 
per household and 1.15 dwellings per household in 1978 to between 1.20 dwellings per household and 
1.30 dwellings per household in 2013. Compared to this, the dwelling to household ratios for the three 
main urban areas have risen only very slightly from 1978 to 2013. This is possibly due to increased 
domestic migration of people from rural areas to urban areas in search of employment opportunities 
and higher education. Based on this, it is likely that the demand for new houses in rural areas is a lot 
lower than the demand for new houses in urban areas. Hence, the rate of growth of house prices in 
urban areas can be thought of to be a lot higher than the rate of growth of house prices in rural areas. 
 
Figure 2: Dwelling to household ratio for whole of Japan, Tokyo, Aichi, Osaka, Nagano, Yamanashi and Wakayama 
prefectures (1978 – 2013). Source: Statistics Bureau, Ministry of Land, Infrastructure, Transport and Tourism, 
Government of Japan. 
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2.3. Real Estate Trends: Residential and Commercial Property Price Indices 
 The Property Price Index is an indicator that is used to represent the corrected average price 
of property relative to a fixed point of time. Up until very recently, formal computations of property 
price indices of any form were not carried out. The Tokyo Stock Exchange developed its own form of 
home price index based on the repeat sale method and officially passed on the responsibility of 
computing these home price indices to the Japan Real Estate Institute in 2015. The method adopted 
by the Tokyo Stock Exchange was similar to the Standard & Poor’s/Case–Shiller Home Price Index 
that is used in the United States of America. The Japan Real Estate Institute itself had been computing 
these home price indices for quite some time before officially taking over from the Tokyo Stock 
Exchange, using January 2000 as its base index date. However, it focuses only on data obtained from 
a select group of real estate developers. Additionally, the data is limited to the prices of apartment 
buildings located in what is generally deemed to be the Tokyo Metropolitan area, which comprises 
Tokyo prefecture, Saitama prefecture, Chiba prefecture and Yokohama prefecture. The home price 
indices computed by the Japan Real Estate Institute is available from April 1984. 
 However, the Japan Real Estate Institute is not the only organization that carries out 
computations of property price indices in Japan. The Ministry of Land, Infrastructure, Transport and 
Tourism carries out its own estimations of property price indices in Japan using April 2008 as its base 
date. Unlike the Japan Real Estate Institute, the Ministry of Land, Infrastructure, Transport and 
Tourism considers property price indices at the national level, the regional level (i.e. the geographic 
reasons of Hokkaido, Tohoku, Kanto, Hokuriku, Chubu, Kinki, Chugoku, Shikoku and Kyushu-
Okinawa), the metropolitan level (i.e. Tokyo metropolitan area, Nagoya metropolitan area and 
Keihanshin metropolitan area) and the prefectural level (i.e. Tokyo prefecture, Aichi prefecture and 
Osaka prefecture). Additionally, the property price indices computed by the Ministry of Land, 
Infrastructure, Transport and Tourism can be divided into the Residential Property Price Index and the 
Commercial Property Price Index, both of which can be further divided into several sub-categories. 
The Residential Property Price Index and the Commercial Property Price Index computed by the 
Ministry of Land, Infrastructure, Transport and Tourism is generally available from April 1984. 
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 Figure 3, Figure 4 and Figure 5 illustrate the movement of the overall Residential Property 
Price Indices, Residential Property Price Indices for residential land and Residential Property Price 
Indices for detached house prices in Tokyo prefecture, Aichi prefecture and Osaka prefecture from 
1984 till 2013. These figures are based on data provided by the Ministry of Land, Infrastructure, 
Transport and Tourism. During the period between 1984 and 1990, which is otherwise known as the 
Japanese asset price bubble period, the Residential Property Price Indices in all three prefectures rose 
dramatically with Osaka prefecture achieving the most amount of increase and Aichi prefecture 
achieving the least amount of increase. During the period between 1990 and 2000, which is otherwise 
known as the Lost Decade, the Residential Property Price Indices in all three prefectures fell drastically 
to less than half of their respective peak values. From 2001 to 2013, the Residential Property Price 
Indices in all three prefectures continued to fall but at a less dramatic rate as compared to that 
experienced during the Lost Decade until they reached some form of stability. 
 It should be noted that the prefectural level Residential Property Price Indices were computed 
based on properties available within each prefecture only. Therefore, even though the movement of 
the indices for Osaka prefecture may seem to be the most dramatic, this does not mean that the real 
prices of residential property in Osaka prefecture were at any point of time higher than the real prices 
of residential property in Tokyo prefecture and Aichi prefecture. At the same time, it does not mean 
that the real prices of residential property in all three prefectures are the same even though the 
Residential Property Price Indices for all three prefectures were very similar in value between 2001 
and 2013. 
 Figure 6, Figure 7, Figure 8 and Figure 9 illustrate the movement of the overall Commercial 
Property Price Indices, the Commercial Property Price Indices for commercial land, the Commercial 
Property Price Indices for retail space and the Commercial Property Price Indices for office space 
respectively in Tokyo prefecture, Osaka prefecture and Aichi prefecture from 1984 till 2013. The 
movements of the respective Commercial Property Price Indices in each prefecture are similar. At the 
same time, the general movement of all Commercial Property Price Indices is similar to the general 
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movement of all Residential Property Price Indices but at a far greater magnitude. During the Japanese 
asset price bubble period, the Commercial Property Price Indices for all categories in all three 
prefectures rose dramatically, with Osaka prefecture achieving the most amount of increase and Aichi 
prefecture achieving the least amount of increase. When the Lost Decade period commenced in 1991, 
the Commercial Property Price Indices for all categories in all three prefectures dropped drastically 
and finally stabilised at the base rate of 100 in 2010. Like the Residential Property Price Indices, 
prefectural Commercial Property Price Indices are commuted based on the relative value of 
commercial properties located within each prefecture. Therefore, any differences in value does not 
necessarily indicate that real prices of commercial property in one prefecture is any higher or lower 
than real prices of commercial property in another prefecture. 
 
Figure 3: Residential Property Price Indices for overall real estate in Tokyo, Aichi and Osaka prefectures (1984 – 
2013). Source: Statistics Bureau, Ministry of Land, Infrastructure, Transport and Tourism, Government of Japan. 
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Figure 4: Residential Property Price Indices for residential land in Tokyo, Aichi and Osaka prefectures (1984 – 
2013). Source: Statistics Bureau, Ministry of Land, Infrastructure, Transport and Tourism, Government of Japan. 
 
Figure 5: Residential Property Price Indices for detached houses in Tokyo, Aichi and Osaka prefectures (1984 – 
2013). Source: Statistics Bureau, Ministry of Land, Infrastructure, Transport and Tourism, Government of Japan. 
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Figure 6: Commercial Property Price Indices for overall real estate in Tokyo, Aichi and Osaka prefectures (1984 – 
2013). Source: Statistics Bureau, Ministry of Land, Infrastructure, Transport and Tourism, Government of Japan. 
 
Figure 7: Commercial Property Price Index for commercial land in Tokyo, Aichi and Osaka prefectures (1984 – 
2013). Source: Statistics Bureau, Ministry of Land, Infrastructure, Transport and Tourism, Government of Japan. 
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Figure 8: Commercial Property Price Index for retail space in Tokyo, Aichi and Osaka prefectures (1984 – 2013). 
Source: Statistics Bureau, Ministry of Land, Infrastructure, Transport and Tourism, Government of Japan. 
 
Figure 9: Commercial Property Price Index for office space in Tokyo, Aichi and Osaka prefectures (1984 – 2013). 
Source: Statistics Bureau, Ministry of Land, Infrastructure, Transport and Tourism, Government of Japan. 
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2.4. Real Estate Trends: Home Ownership, Occupancy Rates and Vacancy Rates 
 While the demand for residential property may have risen significantly from the start of the 
1950s, home ownership rates have not improved much from the 1970s. Figure 10 illustrates the 
movement of home ownership rates for the whole of Japan, Tokyo prefecture, Osaka prefecture and 
Aichi prefecture from 1978 till 2013. Home ownership rates for the whole of Japan and Aichi 
prefecture have hovered between 50 per cent and 60 per cent over the stipulated period. In contrast, 
home ownership rates in Tokyo prefecture and in Osaka prefecture have generally increased within 
the same period. Home ownership rates in Tokyo, however, have behaved more dramatically 
compared to home ownership rates for the whole of Japan and the other two prefectures. This is 
especially so from 1983 till 1993 when uncontrolled speculative investment in real estate took place. 
 
Figure 10: Home ownership rates for the whole of Japan, Tokyo, Aichi and Osaka prefectures (1978 – 2013). Source: 
Statistics Bureau, Ministry of Land, Infrastructure, Transport and Tourism, Government of Japan. 
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 While home ownerships rates which have remained relatively constant in recent years, 
residential occupancy rates, which indicate the number of occupied homes out of the total number of 
available dwellings, have generally fallen. Figure 11illustrates the movement of residential occupancy 
rates for the whole of Japan as well as those for Tokyo prefecture, Osaka prefecture and Aichi 
prefecture from 1978 till 2013. From 1978 till 2013, residential occupancy rates for the whole of Japan 
have dropped by approximately 5 per cent. At the prefectural level, residential occupancy rates in 
Tokyo prefecture and Osaka prefecture have fallen by about 2 per cent whereas the residential 
occupancy rate in Aichi prefecture have fallen by about 3 per cent from 1978 till 2013. It is likely that 
the residential occupancy rates in other more rural prefectures have fallen by more than 5 per cent over 
the same period of time. Falling occupancy rates also means rising vacancy rates. Figure 12 illustrates 
the movement of residential vacancy rates for the whole of Japan as well as those for Tokyo prefecture, 
Osaka prefecture and Aichi prefecture. This phenomenon can likely be explained by the fact that 
housing supply is still taking place, even after the Japanese asset price bubble burst, because there is 
still demand for new houses, even though the rate of supply and the rate of demand may have fallen 
over the years due to population decline and lifestyle changes. At the same time, young people who 
are originally from more rural prefectures are constantly migrating to more urban prefectures to seek 
better employment opportunities, higher education or a more cosmopolitan lifestyle, therefore 
contributing to falling residential occupancy rates and rising residential vacancy rates in the more rural 
prefectures. 
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Figure 11: Residential occupancy rates for the whole of Japan, Tokyo, Aichi and Osaka prefectures (1978 – 2013). 
Source: Statistics Bureau, Ministry of Land, Infrastructure, Transport and Tourism, Government of Japan. 
 
Figure 12: Residential vacancy rates for the whole of Japan, Tokyo, Aichi and Osaka prefectures (1978 – 2013). 
Source: Statistics Bureau, Ministry of Land, Infrastructure, Transport and Tourism, Government of Japan. 
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2.5. Population Ageing 
 The United Nations expects the global population to grow from an estimated 7.3 billion 
people in 2015 to about 8.5 billion people in 2030 and subsequently to about 9.7 billion people in 2050 
and 11.2 billion people in 2100, estimated based on the median projection variant (United Nations, 
Department of Economic and Social Affairs, Population Division, 2015). According to the 2015 
revision of World Population Prospects, the world population is growing by 1.18 per cent annually, 
which is about 83 million new births every year. 
 On the surface, it would seem as though the global population is simply expected to increase 
without any cause for alarm. However, this continued growth is attributed primarily to Africa, which 
has the highest population growth rate of 2.55 per cent per annum. In fact, all forty-eight of the 
countries categorized by the United Nations as least developed countries (LDCs), out of which thirty-
four belong to the African continent, are expected to experience high fertility rates and population 
growth rates, although these are also expected to slow down significantly in following decades. On 
the other hand, the populations of forty-eight other countries, most of which are located in Europe, are 
expected to shrink between 2015 and 2050. Over the same period, eleven countries, including Japan, 
are expected to lose about 15% of their current population size by 2050. The United Nations also 
predicts that the proportion of people aged 60 years or above compared to the size of the entire world’s 
population is expected to increase from 14.0 per cent in 2015 to 26.0 per cent in 2050 and subsequently 
36.7 per cent in 2100. At the same time, global fertility rates are generally expected to drop over the 
same period of time, drastically so in several developed regions. The current world fertility rate of 
2.51 children per woman between 2010 and 2015 is expected to drop to 2.25 children per woman 
between 2045 and 2050, and subsequently 1.99 children per woman between 2095 and 2100. 
Additionally, life expectancy at birth is expected to increase from 70.5 years between 2010 and 2015 
to 71.7 years between 2045 and 2050 and subsequently 79.5 years between 2095 and 2100. Infant 
mortality rates and under-five mortality rates are also expected to drop from 35.8 deaths per 1,000 live 
births and 49.6 deaths per 1,000 live births respectively between 2010 and 2015 to below 10 deaths 
per 1,000 live births by 2100. These factors are expected to induce and increase in the world’s median 
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age, which is basically the halfway point between the youngest and oldest persons in the global 
population. The world’s median age is expected to grow from 29.6 years in 2015 to 36.1 years in 2050 
and subsequently 41.7 years in 2100. In other words, there will be many more elderly people as 
compared to the number of young people in the world we live in by the end of the twenty-first century. 
This phenomenon, which emerged during the mid-twentieth century in more developed regions, is 
known as “population ageing” and is currently one of the most heavily studied topics in academics 
and politics. 
 By definition, an ageing population is one in which the median age of the population of a 
specific country or region is increasing. This is mainly attributed by three leading factors, which are 
decreased fertility, increased longevity and decreased mortality. While population ageing is generally 
portrayed by current events in global mass media as a negative issue that is bound to induce detrimental 
effects on society and the global economy, it can also be seen as a symbol of demographic success 
which is encouraged by improvements in fertility, longevity and mortality. Decreasing birth rates are 
generally attributed to improvements in educational and employment opportunities, the increasing 
involvement of women in the workforce as well as increased availability of family planning and 
reproductive technology. At the same time, improvements in general health and medical technology 
alongside relative improvements in public safety and security have contributed to increased longevity 
as well as reduced mortalities across the world. 
 World Population Aging 2015, another report published by the United Nations, provides more 
insight into the possible severity of population ageing between 2015 and 2050. According to the report, 
population ageing is presently more advanced in high income nations than in developing nations 
(United Nations, Department of Economic and Social Affairs, Population Division, 2015). However, 
population ageing in developing countries is found to be progressing at a far greater pace than that 
experienced by developed countries in the past. Additionally, population ageing is found to be 
progressing at a faster rate in urban environments than in rural environments. As women are found to 
generally outlive men by about 4.5 years, women accounted for 54 per cent of people aged 60 or above 
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and 61 per cent of people aged 80 or above in 2015. However, this gender disparity is expected to 
eventually even out as male longevity becomes comparable to female longevity in coming years. 
 Japan is no stranger to this phenomenon. The Global Agenda Council on Ageing, which is 
part of the World Economic Forum, lists Japan on top of its list for nations with the highest percentage 
of people aged 60 or above (Hutt, 2016). In the 2015 revision of “World Population Prospects: Key 
Findings & Advance Tables”, the United Nations predicts that the total population of Japan will shrink 
from an estimated 127.6 million people in 2015 to 107.4 million people in 2050 and subsequently to 
83.2 million people in 2100 (United Nations, Department of Economic and Social Affairs, Population 
Division, 2015). Data obtained from Japan’s Ministry of Internal Affairs and Communications 
(MIAC) shows that the ageing index for the whole of Japan rose by approximately 78.3 per cent from 
119.1 points in 2000 to 212.4 points in 2015, meaning that there are two times as many old people in 
Japan than there are young people (Ministry of Internal Affairs and Communications, Statistics Bureau, 
2017). At the domestic level, the ageing indices for forty-six of Japan’s forty-seven prefectures have 
risen by more than fifty per cent. Tokyo is the only prefecture that has reported an increase in ageing 
index of less than fifty per cent, from 134.4 points in 2000 to 201.2 points in 2015. Out of all forty-
seven prefectures, Okinawa prefecture reported the lowest ageing index of 114.1 points in 2015, 
whereas Akita prefecture reported the highest ageing index of 327.4 points in 2015. Similar to the 
United Nations’ findings on population ageing in urban and rural conditions, the more urban 
prefectures generally seem to be ageing faster as compared to the more rural prefectures. The ageing 
index of Saitama prefecture, one of the most urban prefectures, rose by 127.6 per cent whereas the 
ageing index of Tottori prefecture, one of the most rural prefectures, rose by only 60.9 per cent. The 
minimal rise of the ageing index in Tokyo is most likely attributed to high internal migration of young 
people from all other prefectures to the Tokyo metropolitan area in search of tertiary education and 
better employment opportunities. 
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 Several academics have debated the consequences of demographic change on asset prices by 
analysing housing demand and housing prices. However, these past studies mostly emphasize the 
effect of population ageing, which is defined as the increase in median age among the population of a 
specific country or region. The earliest study on the topic of population ageing and its effects on house 
prices was conducted by Mankiw and Weil, who proposed that the decline of the North American 
baby boomer population, defined as people born between 1946 and 1964, would eventually lead to 
lower demand for houses and eventually result in a collapse of house prices in North America (Mankiw 
& Weil, 1989). However, a follow-up study conducted by Engelhardt and Poterba using a similar 
method applied by Mankiw and Weil but on Canadian house prices suggests that demographic change 
may not have as much an effect on house prices (Engelhardt & Poterba, 1990). Poterba also argues in 
another study in 2001 that there is no clear correlation between demographic change and asset returns 
(Poterba, 2001). In his study on ageing and house prices in 22 advanced economies, Takáts found that 
while house prices are driven by real economic and demographic factors, house prices could be 
negatively affected by population ageing (Takáts, 2011). A study on Japanese house prices by Ohtake 
and Shintani using residential property price indices provided by the Japan Real Estate Institute 
indicates that demographic changes had more effect on housing demand than on house prices (Ohtake 
& Shintani, 1996). A more recent study conducted by Saita, Shimizu and Watanabe indicates that 
demographic changes have a greater effect on Japanese housing markets than on American housing 
markets (Saita, Shimizu, & Watanabe, 2014). 
 Figure 13 shows the progression of the ageing index for the whole of Japan from 1947, after 
the end of World War 2, till 2015. Prior to the Japanese asset price bubble, the ageing index for the 
whole of Japan rose from 13.6 points in 1947 to 47.9 points in 1985. At the start of the Japanese asset 
price bubble, the ageing index for Japan rose sharply from 47.9 points in 1985 to 212.4 points in 2015. 
The ageing index reached the 100 point mark in 1997, indicating that the number of juvenile citizens 
was roughly equal to the number of senior citizens at that point of time. 
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Figure 13: Ageing Index for whole of Japan (1947 – 2015). Source: Statistics Bureau, Ministry of Land, Information, 
Transportation and Tourism, Government of Japan. 
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2.6. Domestic Migration 
 Historically, people have always migrated from rural regions to more urban regions, seeking 
better employment options, higher education or simply a more cosmopolitan lifestyle. Simple 
economic theory would suggest that when the number of immigrants in an area increases, the demand 
for housing will increase and hence, the value of housing would also increase in response to the 
increased demand. However, another school of thought is that house prices will actually negatively 
affect migration decisions (Cameron & Muelbauer, 1998). In this effect, rising house prices will 
actually drive people to migrate to areas where house prices are more affordable. One study suggests 
that the willingness to move to another city affects vacancy rates, which in turn affects the liquidity 
and hence value of houses in the home city (Head & Lloyd-Ellis, 2012). Therefore, increased out-
migration should reduce house prices and vice versa. 
 Figure 14 illustrates the ratio of in-migration to out-migration, otherwise known as the 
migration ratio for three main areas, which are Tokyo area, Nagoya area and Osaka area, from 1954 
till 2016. These areas are named after the main economic centre located in each area and consists of 
more than one prefecture. Tokyo area consists of Tokyo prefecture, Saitama prefecture, Chiba 
prefecture and Kanagawa prefecture. Nagoya area consists of Aichi prefecture, Mie prefecture and 
Gifu prefecture. Osaka area consists of Osaka prefecture, Hyogo prefecture, Kyoto prefecture and 
Nara prefecture. The migration ratios for all three areas achieved an all-time high during the late 1950s 
and early 1960s due to the immense amount of investment made by the Japanese government into 
rebuilding these three major areas after World War II. The migration ratio for Tokyo area is especially 
high during that time, possibly because of increased employment opportunities since the Japanese 
government had put in particular emphasis on rebuilding Tokyo in preparation for the 1964 Summer 
Olympic Games and Summer Paralympic Games, both of which were held in Tokyo. After the early 
1960s, the migration ratio for all three areas fell, with both Nagoya area and Osaka area eventually 
hovering around the threshold point of 1.0 by 2016. The migration ratio for the Tokyo area fell to 
about 1.1 in the early 1980s and then hovered between 1.0 and 1.4 until 2016. 
Financial Strategies and Capital Markets: Japanese Real Estate - Economic, Demographic and Lifestyle Influences 
Prepared for Associate Professor Nobuhiko Hibara, Professor Shigeru Nishiyama and Professor Yoshiki Mano 
Prepared by Wykeen Lum (Student ID: 35152338-5), Waseda Business School 
 
Page 22 
 
Figure 14: Ratio of in-migration to out-migration for Tokyo, Nagoya and Osaka areas (1978 – 2013). Source: 
Statistics Bureau, Ministry of Land, Infrastructure, Transport and Tourism, Government of Japan. 
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2.7. Marriage 
 During the medieval ages, marriage was a tool used by noble people for the purposes of 
succession planning and inheritance. Back then, noblemen tended to have several concubines but only 
one legal wife. Under ordinary circumstances, any assets and social status belonging to a nobleman 
would be bequeathed to the first son born of that nobleman’s legal wife upon his death. However, this 
system was not limited to simply the noble class as commoners also married strategically for the 
purpose of succession planning within a clan or family, especially where ownership over farming land 
was concerned, although ownership over land usually belonged to nobles. In modern Japan, people 
typically buy residential property for the purposes of starting or enlarging a family. 
 In recent years, the rate of marriage in Japan has fallen significantly. Figure 15 illustrates the 
movement of annual rates of marriage per 1,000 people for the whole of Japan from 1951 till 2015. 
The annual rate of marriage rose from 1951, which is the start of the Japanese economic miracle, on a 
steep gradient until it reached a peak of 10.5 per cent in 1971. From 1971, the annual rate of marriage 
continued to fall due to economic recession caused by the Arab oil crisis in the 1970s. The annual rate 
of marriages continued to increase again from 1987 till 1993, during the Japanese asset price bubble, 
and then remained relatively stable until 2001, when it started to plunge again. As of 2015, the annual 
rate of marriage in Japan was about 5.1 per cent. According to one survey in 2015, one of the leading 
reasons for the reluctance of younger Japanese men and women to get married is the funds to invest 
in a home for the purpose of starting a family (National Institute of Population and Social Security 
Research, Government of Japan, 2016). Figure 15 shows the percentage of Japanese men and women 
aged 45-49 years who have never been married. As of 2015, the percentages of men and women aged 
45-49 years who have never been married are 25.1 per cent and 15.9 per cent respectively. The 
continuing drop in annual marriage rates does not mean that Japanese men and women are becoming 
less interested in marriage. As a matter of fact, a survey conducted by the National Institute of 
Population and Social Security Research reveals that a large proportion of Japanese people aged 18 
years and 34 years still do intend to get married someday. Table 1 shows the results of the most recent 
survey conducted by the National Institute of Population and Social Security Research. 
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Figure 15: Annual rate of marriages per 1,000 people for whole of Japan (1951 – 2015). Source: Ministry of Health, 
Labour and Welfare, Government of Japan. 
 
Figure 16: Percentage of Japanese men and women aged 45 – 49 years who have never been married (1951 – 2015). 
Source: Ministry of Health, Labour and Welfare, Government of Japan. 
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Table 1: Marriage intent among Japanese men and women aged 18-34 years. Source: National Institute of 
Population and Social Security Research, Government of Japan. 
Intent to Marry 
(%) 
Survey # 
9 10 11 12 13 14 15 
Year of Survey 1987 1992 1997 2002 2005 2010 2015 
Men Yes 91.8 90.0 85.9 87.0 87.0 86.3 85.7 
No 4.5 4.9 6.3 5.4 7.1 9.4 12.0 
Maybe 3.7 5.1 7.8 7.7 5.9 4.3 2.3 
Women Yes 92.9 90.2 89.1 88.3 90.0 89.4 89.3 
No 4.6 5.2 4.9 5.0 5.6 6.8 8.0 
Maybe 2.5 4.6 6.0 6.7 4.3 3.8 2.7 
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2.8. Employment 
 Theoretically, as the number of people entering employment increases, the demand for 
commercial real estate, especially retail space and office space, should increase. In response to the 
increase in demand, commercial real estate prices should increase accordingly. Additionally, any 
increase in the number of employed persons should increase the demand for residential real estate, 
therefore increasing residential real estate prices as well. One study agrees with this relationship in 
that increasing unemployment rates reduces house prices (Vermulen & Van Ommeren, 2009). Based 
on this understanding, increasing employment rates should lead to higher house prices. Another study 
suggests that labour supply and housing demand, while not separable, have some influence over the 
other (Kohlhase, 1986). 
 Figure 17 shows the annual unemployment rate for Japan from 1953 till 2016. Unemployment 
rates generally fell between 1950 till 1964 when Japan invested heavily into reconstruction and 
preparation for the 1964 Summer Olympic Games and Paralympic Games, between 1985 and 1991 
during the Japanese asset price bubble and from 2010 after the end of the Lost Score period. These 
trends indicate that there could be a correlation between employment rates and real estate prices. 
 
Figure 17: Annual unemployment rates in Japan (1953 - 2016). Source: Ministry of Health, Labour and Welfare, 
Government of Japan. 
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2.9. Female Participation in the Workforce 
 The Equal Employment Opportunity Act was enacted in 1985 to eliminate discrimination 
against women in the workplace and has undergone two revisions to date. While the effectiveness of 
this act in providing working women in Japan with equal employment, promotion and treatment as 
their male counterparts remains questionable, the number of women who have entered the workforce 
has risen considerably from the enforcement of this act in 1986 till today. Analysis of labour estimates 
obtained from the Labour Force Survey conducted by the Ministry of Land, Infrastructure, Transport 
and Tourism indicates that the ratio of employed women to employed men in Japan has risen from 
0.66 in 1986 to 0.77 in 2016, indicating that gender equality in the workplace has improved over the 
past thirty years. National female labour participation rate increased from 48.6 per cent in 1986 to 50.3 
per cent in 2016, indicating slight growth of about 1.7 per cent over the past thirty years. While this 
may not seem as very much, the more populous regions has seen more promising growth in female 
labour participation rates. The female labour participation rate in the South Kanto region, where most 
of its residents most likely work in Tokyo, rose from 46.3 per cent in 1986 to 52.0 per cent in 2016. 
Likewise, the female labour participation rate in the Kinki region, where most of its residents most 
likely work in Osaka, has risen from 44.5 per cent in 1986 to 48.4 per cent in 2016. However, it is 
interesting to note that the female participation rate in the Tokai region, where most of its residents 
most likely work in Nagoya, has dropped from 54.3 per cent in 1986 to 51.9 per cent in 2016. 
 Two very different schools of thought exist in the study of the relationship between house 
prices and female labour force participation. One idea is that rising house prices, and therefore rising 
mortgage prices, force traditional households, where only the husband acts as the sole breadwinner, to 
transform into dual-income households by having the wife enter employment as well (Warren & Tyagi, 
2004). One study suggests that rising household costs and house prices motivate married Japanese 
women, to abandon the traditional household model and enter the workforce (Hirayama & Izuhara, 
2008). However, another study suggests that increased number of dual-income households can cause 
residential land price to increase (Frank & Cook, 1995). Another study on conducted in the United 
States found that the impact of female labour force participation cannot be ignored (Johnson, 2014). 
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Figure 18: Female to Male Workforce Ratio for Tokyo, Aichi and Osaka prefectures (1984 - 2016). Source: Ministry 
of Health, Labour and Welfare, Government of Japan. 
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3. Data Analysis 
3.1. Method of Analysis 
For the purpose of this study, a panel data regression analysis similar to that conducted by 
Takáts (2011) was conducted, but with some modifications. The panel data regression analysis was 
conducted on levels rather than on unit differences as conducted by Takáts. The benchmark model that 
will be used for this study is mathematically represented as shown below: 
ln(PPI)𝑖𝑡 = 𝛽0 + 𝛽1ln(GDPPC)𝑖𝑡 + 𝛽2ln(TPOP)𝑖𝑡 + 𝛽3ln(𝐴𝐼)𝑖𝑡 + 𝛽4ln(migration)𝑖𝑡
+ 𝛽5ln(marriage)𝑖𝑡 + 𝛽6ln(work)𝑖𝑡 + 𝛽7ln(gender)𝑖𝑡 
In addition to the benchmark model and the original model proposed by Takáts (2011), panel 
data regression analysis was conducted on fifteen other unique models in order to test the robustness 
of the benchmark model. The description of these models is as shown in Table 2. 
Table 2: Models to be used in panel regression analysis on Residential and Commercial Property Price Indices. 
ID Model Description 
1 GDPPC only To measure economic effect on property prices. 
2 TPOP only To measure demographic effect from size. 
3 AI only To measure demographic effect from ageing. 
4 migration only To measure demographic effect from migration. 
5 marriage only To measure lifestyle effect from marriage. 
6 work only To measure lifestyle effect from workforce size. 
7 gender only To measure lifestyle effect from workforce structure. 
8 demo only To measure total demographic effect from ageing and migration. 
9 lifestyle only To measure total lifestyle effect from marriage and workforce. 
10 w/o GDPPC To measure effect without economic constraints. 
11 demo+lifestyle To measure effect without economic and population size constraints. 
12 1984 – 1995 To measure effect during Japanese asset price bubble. 
13 1995 – 2010 To measure effect after Japanese asset price bubble. 
14 1991 – 2000 To measure effect during Lost Decade. 
15 2001 – 2010 To measure effect during second Lost Decade. 
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3.2. Residential Property Price Index 
 The Residential Property Price Index is used to estimate the relative value of residential 
property in a specific area at a specific point of time. The Residential Property Price Index is calculated 
using the hedonic approach (time dummy variable method) based on transaction price data that have 
been corrected for abnormalities such as age, land area and floor area. 
 For this study, the Residential Property Price Indices published by the Ministry of Land, 
Infrastructure, Transport and Tourism were used because they are available for three distinct 
categories of residential property over a longer period of time. However, only overall Residential 
Property Price Indices, Residential Property Price Indices for residential land and Residential Property 
Price Indices for detached housing was considered because Residential Property Price Indices for 
apartments is only available from April 2008. 
 
3.3. Commercial Property Price Index 
 The Commercial Property Price Index is used to estimate the relative value of commercial 
property in a specific area at a specific point of time. Like the Residential Property Price Index, the 
Commercial Property Price Index is also calculated using the hedonic approach (time dummy variable 
method) based on transaction price data that have been corrected for abnormalities such as age, floor 
area and distance from amenities. 
 For this study, the effect of demographic and lifestyle changes on overall Commercial 
Property Price Indices, Commercial Property Price Indices for commercial land, Commercial Property 
Price Indices for retail space and Commercial Property Price Indices for office space are considered. 
No studies were conducted using the Commercial Property Price Indices for apartments due to lack of 
information about the nature of these properties. At the same time, the Commercial Property Price 
Indices for warehouses and factories are more likely affected by economic reasons rather than 
demographic and lifestyle changes and are therefore not considered in this study. 
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3.4. Gross Domestic Product Per Capita 
 Data on the annual gross domestic product per capita for people living in Tokyo prefecture, 
Osaka prefecture and Aichi prefecture from 1984 till 2013 is obtained from the System of Social and 
Demographic Statistics, which is owned and operated by the Statistics Bureau of the Ministry of 
Internal Affairs and Communications. However, since Japan is more accustomed to the Gross National 
Income system rather than the Gross Domestic Product system, the Gross Prefectural Income per 
capita is taken instead. In this study, the natural logarithm of the Gross Prefectural Income is used and 
is represented by ln(GDPPC). Figure 19 shows the progression of ln(GDP) in Tokyo prefecture, Osaka 
prefecture and Aichi prefecture from 1984 till 2013. Hypothetically, an increase in gross domestic 
product per capita should increase residential and commercial real estate prices. 
 
Figure 19: Progression of ln(GDP) in Tokyo prefecture, Osaka prefecture and Aichi prefecture (1984 - 2013). 
Source: Statistics Bureau, Ministry of Land, Infrastructure, Transport and Tourism, Government of Japan. 
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3.5. Total Population 
 The annual population of Japanese citizens living in Tokyo prefecture, Osaka prefecture and 
Aichi prefecture is obtained from the System of Social and Demographic Statistics. While the 
population of foreigners in a population can affect property prices as well, the population of foreign 
nationals in Japan is very small compared to the population of Japanese citizens and is hence assumed 
to have negligible effect on property prices. In this study, the natural logarithm of prefectural 
population is used and is represented by ln(TPOP). Figure 20 shows the progression of ln(TPOP) in 
Tokyo prefecture, Osaka prefecture and Aichi prefecture from 1984 till 2013. Hypothetically, an 
increase in population size should increase residential and commercial real estate prices.  
 
Figure 20: Progression of ln(TPOP) in Tokyo prefecture, Osaka prefecture and Aichi prefecture (1984 - 2013). 
Source: Statistics Bureau, Ministry of Land, Infrastructure, Transport and Tourism, Government of Japan. 
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3.6. Ageing Index 
The ageing index for Tokyo prefecture, Osaka prefecture and Aichi prefecture is determined 
based on annual population estimates provided by the Statistics Bureau of the Ministry of Internal 
Affairs and Communications. In contrast to previous studies on the effect of population ageing on real 
estate prices, the ageing index will be used instead of the aged dependency ratio so as to study the 
combined effect of the aged dependency ratio and the child dependency ratio. In this study, the natural 
logarithm of ageing index is used and is represented by ln(AI). Figure 21 shows the progression of 
ln(AI) in Tokyo prefecture, Osaka prefecture and Aichi prefecture from 1984 till 2013. Hypothetically, 
an increase in the ageing index should cause a reduction in residential and commercial real estate 
prices. Mathematically, ln(AI) is calculated as follows, where i represents prefecture whereas t 
represents time: 
ln(AI)𝑖𝑡 = ln(
Population aged 65 or above
𝑖𝑡
Population aged 0 to 14
𝑖𝑡
× 100) 
 
Figure 21: Progression of ln(AI) in Tokyo prefecture, Osaka prefecture and Aichi prefecture (1984 - 2013). Source: 
Statistics Bureau, Ministry of Land, Infrastructure, Transport and Tourism, Government of Japan. 
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3.7. Migration Ratio 
The migration ratio for a prefecture is calculated as the ratio of incoming migration to 
outgoing migration recorded over the span of one year. By using this ratio, the effect of increasing 
migration into the metropolitan areas on real estate prices in Japan can be studied. The data for 
incoming migration and outgoing migration for Tokyo prefecture, Osaka prefecture and Aichi 
prefecture from 1984 till 2013 is obtained from the System of Social and Demographic Statistics. In 
this study, the natural logarithm of the migration ratio is used and is represented by ln(migration). 
Figure 22 shows the progression of ln(migration) in Tokyo prefecture, Osaka prefecture and Aichi 
prefecture from 1984 till 2013. Hypothetically, an increase in domestic migration ratio should increase 
residential and commercial real estate prices. Mathematically, ln(migration) is calculated as follows, 
where i represents prefecture whereas t represents time: 
ln⁡(migration)𝑖𝑡 = ln (
incoming⁡migration𝑖𝑡
outgoing⁡migration𝑖𝑡
× 100) 
 
 
Figure 22: Progression of ln(migration) in Tokyo prefecture, Osaka prefecture and Aichi prefecture (1984 - 2013). 
Source: Statistics Bureau, Ministry of Land, Infrastructure, Transport and Tourism, Government of Japan. 
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3.8. Annual Marriage Rate 
The annual marriage rate is defined as the number of new marriages per one thousand couples. 
By using this indicator, the effect of the decreasing number of marriages in Japan on real estate prices 
can be studied. The data for marriage rates for Tokyo prefecture, Osaka prefecture and Aichi prefecture 
from 1984 till 2013 is obtained from the System of Social and Demographic Statistics. In this study, 
the percentage of new marriages per one thousand couples is taken and is represented by %(marriage). 
Figure 23 shows the progression of %(marriage) in Tokyo prefecture, Osaka prefecture and Aichi 
prefecture from 1984 till 2013. Hypothetically, an increase in the number of marriages should increase 
residential and commercial real estate prices. Mathematically, %(marriage) is calculated as follows, 
where i represents prefecture whereas t represents time: 
%(marriage)𝑖𝑡 =
number⁡of⁡marriages𝑖𝑡
total⁡population𝑖𝑡
× 100 
 
Figure 23: Progression of %(marriage) in Tokyo prefecture, Osaka prefecture and Aichi prefecture (1984 - 2013). 
Source: Statistics Bureau, Ministry of Land, Infrastructure, Transport and Tourism, Government of Japan. 
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3.9. Employment Ratio 
The employment ratio is calculated as the ratio of the number of employees to the size of the 
population aged 15 years and above. By using this ratio, the effect of the size of the total labour force 
relative to the size of the available labour force on real estate prices can be studied. Data for the 
calculation of the employment ratio is obtained from the Labour Force Survey that is conducted 
annually on a national and regional basis by the Statistics Bureau of the Ministry of Internal Affairs 
and Communications. Although the data is not available at a prefectural level, it is assumed that most 
of the people living in the region around each of the three prefectures considered in this study will 
commute to work in these prefectures. In other words, it is assumed that most of the people living in 
the South Kanto region (i.e. Tokyo prefecture, Saitama prefecture, Chiba prefecture and Kanagawa 
prefecture) work in Tokyo prefecture, most of the people living in the Kinki (i.e. Osaka prefecture, 
Kyoto prefecture, Hyogo prefecture, Nara prefecture and Wakayama prefecture) region work in Osaka 
prefecture whereas most of the people living in the Tokai region (i.e. Aichi prefecture, Mie prefecture 
and Gifu prefecture) work in Aichi prefecture. In this study, the natural logarithm of the employment 
ratio is taken and is represented by ln(work). Figure 24 shows the progression of ln(work) in Tokyo 
prefecture, Osaka prefecture and Aichi prefecture from 1984 till 2013. Hypothetically, an increase in 
the employment ratio should increase residential and commercial real estate prices. Mathematically, 
ln(work) is calculated as follows, where i represents prefecture whereas t represents time: 
ln(work)𝑖𝑡 = ln (
total⁡employees𝑖𝑡
population⁡aged⁡above⁡15⁡years𝑖𝑡
× 100) 
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Figure 24: Progression of ln(work) in Tokyo prefecture, Osaka prefecture and Aichi prefecture (1984 - 2013). 
Source: Statistics Bureau, Ministry of Land, Infrastructure, Transport and Tourism, Government of Japan. 
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3.10. Gender Equality Ratio 
Gender equality in the workplace is measured as the ratio of female employees to male 
employees. By using this ratio, the effect of Japan’s growing female workforce relative to the size of 
its male workforce on real estate prices can be studied. Data for the determination of the gender 
equality ratio is obtained from the same Labour Force Survey from where data for the determination 
of the prefectural employment ratios is obtained. Like the employment ratio, it is assumed that the 
gender equality ratio calculated using regional data is a general estimate for the gender equality ratio 
that is specific to each of the three prefectures being studied. In this study, the natural logarithm of the 
gender equality ratio is taken and is represented by ln(gender). Figure 25 shows the progression of 
ln(gender) in Tokyo prefecture, Osaka prefecture and Aichi prefecture from 1984 till 2013. 
Hypothetically, an increase in female participation in the workplace should increase residential and 
commercial real estate prices. Mathematically, ln(gender) is calculated as follows, where i represents 
prefecture whereas t represents time: 
ln⁡(gender)𝑖𝑡 = ln (
number⁡of⁡female⁡employees𝑖𝑡
number⁡of⁡male⁡employees𝑖𝑡
× 100) 
 
Figure 25: Progression of ln(gender) in Tokyo prefecture, Osaka prefecture and Aichi prefecture (1984 - 2013). 
Source: Statistics Bureau, Ministry of Land, Infrastructure, Transport and Tourism, Government of Japan. 
4
4.05
4.1
4.15
4.2
4.25
4.3
4.35
1984 1989 1994 1999 2004 2009 2014
ln(gender)
Tokyo Osaka Aichi
Financial Strategies and Capital Markets: Japanese Real Estate - Economic, Demographic and Lifestyle Influences 
Prepared for Associate Professor Nobuhiko Hibara, Professor Shigeru Nishiyama and Professor Yoshiki Mano 
Prepared by Wykeen Lum (Student ID: 35152338-5), Waseda Business School 
 
Page 39 
4. Results of Analysis 
Table 3 shows the results of the panel data regression analysis conducted on the benchmark 
model on three forms of Residential Property Price Indices and four forms of Commercial Property 
Price Indices. As proven in previous studies, increased gross domestic product per capita and 
population size has a positive impact on residential property prices, significant at 1 per cent 
significance level. Additionally, increased population ageing has a negative impact on residential 
property prices, significant at 1 per cent significance level. Increased domestic migration, however, 
seems to have a negative impact on residential property prices. Marriage rates, employment ratio and 
female participation in the workforce do not seem to have significant impact at all. Table 3 also shows 
that gross domestic product per capita, population size, population ageing and domestic migration 
influence commercial property prices in the same way as they influence residential property prices. In 
fact, the influence of these independent variables on commercial property prices is shown to be larger 
than on residential property prices. While workforce size and increased female participation in the 
workforce are shown to not have significant impact on overall commercial property prices, their 
respective impact on the prices of retail spaces and office spaces seems to be significant. However, 
increased employment ratio seems to negatively influence retail and office prices whereas increased 
participation of women in the workforce seems to positively influence retail and office prices. The 
effect of marriage rates is only significant for commercial land prices.  
Variables 
Residential Property Price Indices Commercial Property Price Indices 
Overall Land House Overall Land Retail Office 
Obs. 90 90 90 90 90 90 90 
R2 0.8536 0.8649 0.8251 0.8686 0.8646 0.8739 0.8345 
ln(GDPPC) 
2.20385 
*** 
2.51861 
*** 
1.82681 
*** 
3.07406 
*** 
3.41573 
*** 
3.11153 
*** 
3.74908 
*** 
ln(TPOP) 
2.85002 
*** 
5.27594 
*** 
2.41611 
*** 
5.55604 
*** 
6.47736 
*** 
4.47850 
*** 
5.11973 
*** 
ln(AI) 
-0.96501 
*** 
-1.25893 
*** 
-0.58762 
*** 
-1.91845 
*** 
-2.23483 
*** 
-2.07324 
*** 
-2.36080 
*** 
ln(migration) 
-1.50067 
*** 
-1.25427 
*** 
-1.44302 
*** 
-1.91347 
*** 
-1.72447 
*** 
-1.92407 
*** 
-2.37210 
*** 
%(marriage) 
-0.06995 
 
-0.13980 -0.04297 -0.19814 -0.33696 
** 
-0.10283 -0.14221 
ln(work) 
-1.12583 
 
-0.47487 -0.18423 -3.71177 -3.23274 -5.13343 
** 
-7.29601 
** 
ln(gender) 
1.03061 0.18874 0.19136 3.45060 2.90708 
** 
4.41717 
*** 
5.91178 
*** 
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*, **, *** coefficient significant at 10, 5 and 1 per cent significance level, respectively. 
 
Table 4, Table 5 and Table 6 show the results of the panel data regression analysis conducted 
on overall Residential Property Price Indices, Residential Property Price Indices for residential land 
and Residential Property Price Indices for detached houses respectively using the models described in 
Section 3.1. On the other hand, Table 7, Table 8, Table 9 and Table 10 show the results of the panel 
data regression analysis conducted on overall Commercial Property Price Indices, Commercial 
Property Price Indices for commercial land, Commercial Property Price Indices for retail space and  
Commercial Property Price Indices for office space respectively using the models described in Section 
3.1. The level of significance, magnitude and even signs of the coefficients can change drastically 
depending on period of time being studied and the presence of certain variables. 
Table 3: Results of Panel Data Regression Analysis on Benchmark Models. 
Variables 
Residential Property Price Indices Commercial Property Price Indices 
Overall Land House Overall Land Retail Office 
Obs. 90 90 90 90 90 90 90 
R2 0.8536 0.8649 0.8251 0.8686 0.8646 0.8739 0.8345 
ln(GDPPC) 
2.20385 
*** 
2.51861 
*** 
1.82681 
*** 
3.07406 
*** 
3.41573 
*** 
3.11153 
*** 
3.74908 
*** 
ln(TPOP) 
2.85002 
*** 
5.27594 
*** 
2.41611 
*** 
5.55604 
*** 
6.47736 
*** 
4.47850 
*** 
5.11973 
*** 
ln(AI) 
-0.96501 
*** 
-1.25893 
*** 
-0.58762 
*** 
-1.91845 
*** 
-2.23483 
*** 
-2.07324 
*** 
-2.36080 
*** 
ln(migration) 
-1.50067 
*** 
-1.25427 
*** 
-1.44302 
*** 
-1.91347 
*** 
-1.72447 
*** 
-1.92407 
*** 
-2.37210 
*** 
%(marriage) 
-0.06995 
 
-0.13980 -0.04297 -0.19814 -0.33696 
** 
-0.10283 -0.14221 
ln(work) 
-1.12583 
 
-0.47487 -0.18423 -3.71177 -3.23274 -5.13343 
** 
-7.29601 
** 
ln(gender) 
1.03061 0.18874 0.19136 3.45060 2.90708 
** 
4.41717 
*** 
5.91178 
*** 
*, **, *** coefficient significant at 10, 5 and 1 per cent significance level, respectively. 
 
Table 4: Results of panel regression analysis on Residential Property Price Index (overall). 
Model Takáts 1 2 3 4 5 6 7 
Obs. 90 90 90 90 90 90 90 90 
R2 0.7354 0 0.1815 0.3714 0.5603 0.2603 0.4069 0.3377 
ln(GDPPC) 
2.10889 
*** 
       
ln(TPOP) 
2.24794 
*** 
 -3.73421 
*** 
     
ln(AI) 
-0.9710 
*** 
  -0.41738 
*** 
    
ln(migration) 
    -2.54031 
*** 
   
%(marriage)      0.40806   
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*** 
ln(work) 
      6.95862 
*** 
 
ln(gender) 
       -3.90826 
*** 
cont’d 
Model 8 9 10 11 12 13 14 15 
Obs. 90 90 90 90 33 48 30 30 
R2 0.5949 0.5055 0.7008 0.6644 0.9363 0.9320 0.9691 0.8468 
ln(GDPPC) 
   
 
 2.24901 
*** 
-0.28413 1.11929 
** 
0.39741 
ln(TPOP) 
  3.32409 
*** 
 13.82588 
*** 
0.89492 4.41746 
*** 
-1.28230 
** 
ln(AI) 
-0.16220 
 
 -0.11480 -0.06835 -2.07649 
*** 
-0.19478 -1.31197 
*** 
-0.22956 
ln(migration) 
-2.04283 
*** 
 -1.91143 
*** 
-1.87072 
*** 
-3.00657 
*** 
0.18330 0.17443 0.05327 
%(marriage) 
 -0.01994 
 
-0.07523 
 
0.13351 0.04526 0.06954 -0.01310 0.18174 
*** 
ln(work) 
 5.27892 
*** 
5.97982 
*** 
1.93301 -1.46531 .57612 
** 
-1.58928 0.35368 
ln(gender) 
 -2.42427 
*** 
-0.42772 0.05942 6.88621 
*** 
-1.91911 
*** 
2.00643 
** 
1.46838 
* 
*, **, *** coefficient significant at 10, 5 and 1 per cent significance level, respectively. 
Table 5: Results of panel regression analysis on Residential Property Price Index (residential land). 
Model Takáts 1 2 3 4 5 6 7 
Obs. 90 90 90 90 90 90 90 90 
R2 0.8090 0.0084 0.1727 0.4695 0.4951 0.2949 0.4329 0.4376 
ln(GDPPC) 
2.49029 
*** 
-0.28978       
ln(TPOP) 
4.43318 
*** 
 -4.59852 
*** 
     
ln(AI) 
-1.32261 
*** 
  -0.59243 
*** 
    
ln(migration) 
    -3.01484 
*** 
   
%(marriage) 
     0.54836 
*** 
  
ln(work) 
      9.06119 
*** 
 
ln(gender) 
       -5.61628 
*** 
cont’d 
Model 8 9 10 11 12 13 14 15 
Obs. 90 90 90 90 33 48 30 30 
R2 0.5692 0.5883 0.7396 0.6737 0.9369 0.9129 0.9541 0.8468 
ln(GDPPC) 
    2.36395 
*** 
-0.30318 0.66380 0.39741 
ln(TPOP) 
  5.81772 
*** 
 17.31460 
*** 
1.91083 
** 
7.48646 
*** 
-1.28230 
** 
ln(AI) 
-0.34989 
*** 
 -0.28728 
** 
-0.20599 -2.39909 
*** 
-0.29552 -1.60390 
*** 
-0.2956 
ln(migration) 
-1.94168 
*** 
 -1.72370 
*** 
-1.65244 
*** 
-3.27909 
*** 
0.51203 
* 
0.58778 
*** 
0.05327 
%(marriage) 
 -0.00348 
 
-0.14584 0.21948 -0.02180 0.09475 -0.14724 
* 
0.18174 
*** 
ln(work) 
 6.12585 
*** 
8.59537 
*** 
1.51275 -0.5342 4.52557 
** 
0.09361 0.35368 
ln(gender) 
 -3.81790 
 
-1.47787 -0.62528 7.34035 
*** 
-2.91726 
*** 
0.61554 1.46838 
* 
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*, **, *** coefficient significant at 10, 5 and 1 per cent significance level, respectively. 
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Table 6: Results of panel regression analysis on Residential Property Price Index (detached houses). 
Model Takáts 1 2 3 4 5 6 7 
Obs. 90 90 90 90 90 90 90 90 
R2 0.6740 0.0360 0.0886 0.1890 0.5069 0.2956 0.3396 0.2439 
ln(GDPPC) 
2.00648 
*** 
0.39030 
* 
      
ln(TPOP) 
2.00276 
*** 
 -2.14783 
*** 
     
ln(AI) 
-0.74115 
*** 
  -0.24516 
*** 
    
ln(migration) 
    -1.98926 
*** 
   
%(marriage) 
     0.35803 
*** 
  
ln(work) 
      5.23406 
*** 
 
ln(gender) 
       -2.73432 
*** 
cont’d 
Model 8 9 10 11 12 13 14 15 
Obs. 90 90 90 90 33 48 30 30 
R2 0.5069 0.4123 0.6702 0.6340 0.9388 0.8767 0.9555 0.8297 
ln(GDPPC) 
    1.73719 
*** 
-0.31366 1.14880 
** 
0.51625 
ln(TPOP) 
  2.80907 
*** 
 11.92549 
*** 
1.08672 2.96265 
** 
-1.9228 
** 
ln(AI) 
0.00540 
 
 0.11714 
 
0.15639 -1.49466 
*** 
0.05297 -0.92603 
*** 
-0.36939 
ln(migration) 
-2.00582 
*** 
 -1.78351 
*** 
-1.74910 
*** 
-2.64520 
*** 
0.06660 -0.07460 
 
0.12157 
%(marriage) 
 0.11785 
 
-0.04734 0.12905 0.09562 0.03340 0.04265 0.1923 
** 
ln(work) 
 2.90665 
** 
5.70577 
*** 
2.28594 -0.40350 4.33515 
*** 
-0.64263 0.50610 
ln(gender) 
 -1.41711 
*** 
-1.01748 -0.60581 5.74916 
** 
-2.45060 
*** 
1.26863 1.80672 
*, **, *** coefficient significant at 10, 5 and 1 per cent significance level, respectively. 
  
Financial Strategies and Capital Markets: Japanese Real Estate - Economic, Demographic and Lifestyle Influences 
Prepared for Associate Professor Nobuhiko Hibara, Professor Shigeru Nishiyama and Professor Yoshiki Mano 
Prepared by Wykeen Lum (Student ID: 35152338-5), Waseda Business School 
 
Page 44 
Table 7: Results of panel regression analysis on Commercial Property Price Index (overall). 
Model Takáts 1 2 3 4 5 6 7 
Obs. 90 90 90 90 90 90 90 90 
R2 0.7286 0.0562 0.2222 0.5467 0.5317 0.1294 0.3289 0.3691 
ln(GDPPC) 
2.12588 
*** 
-0.88378 
** 
      
ln(TPOP) 
4.17374 
*** 
 -6.16231 
*** 
     
ln(AI) 
-1.40163 
*** 
  -0.75540 
*** 
    
ln(migration) 
    -3.69147 
*** 
   
%(marriage) 
     0.42920 
*** 
  
ln(work) 
      9.33287 
*** 
 
ln(gender) 
       -6.09480 
*** 
cont’d 
Model 8 9 10 11 12 13 14 15 
Obs. 90 90 90 90 33 48 30 30 
R2 0.6662 0.5070 0.7349 0.6809 0.9223 0.6883 0.9865 0.6080 
ln(GDPPC) 
    2.72675 
*** 
0.25917 0.92482 2.06206 
** 
ln(TPOP) 
  6.21730 
*** 
 19.81389 
*** 
2.03097 
** 
10.04804 
*** 
1.91027 
** 
ln(AI) 
-0.47705 
*** 
 -0.73251 
*** 
-0.64563 
*** 
-2.64179 
*** 
-0.07793 -2.56197 
*** 
1.00370 
** 
ln(migration) 
-2.22828 
*** 
 -2.48643 
*** 
-2.41028 
*** 
-2.95622 
*** 
0.12739 -0.22218 -0.50321 
%(marriage) 
 -0.34756 
** 
-0.20550 
 
0.18491 -0.28072 
* 
0.03141 -0.09217 0.17005 
ln(work) 
 9.28853 
*** 
6.19961 
** 
-1.36947 -0.27629 6.47829 
* 
-3.55888 
* 
4.95082 
ln(gender) 
 -4.69667 
*** 
1.41644 2.32758 8.87529 
*** 
-0.10347 1.63446 0.07388 
*, **, *** coefficient significant at 10, 5 and 1 per cent significance level, respectively. 
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Table 8: Results of panel regression analysis on Commercial Property Price Index (commercial land). 
Model Takáts 1 2 3 4 5 6 7 
Obs. 90 90 90 90 90 90 90 90 
R2 0.7523 0.0971 0.2529 0.6150 0.4940 0.1085 0.3212 0.4178 
ln(GDPPC) 
4.75553 
*** 
-1.37944 
*** 
      
ln(TPOP) 
4.75553 
*** 
 -7.81156 
*** 
     
ln(AI) 
-1.63689 
*** 
  -0.95193 
*** 
    
ln(migration) 
    -4.22753 
*** 
   
%(marriage) 
     0.46686 
*** 
  
ln(work) 
      10.95715 
*** 
 
ln(gender) 
       -7.70390 
*** 
cont’d 
Model 8 9 10 11 12 13 14 15 
Obs. 90 90 90 90 33 48 30 30 
R2 0.6917 0.5580 0.7477 0.6963 0.8637 0.6728 0.9630 0.6372 
ln(GDPPC) 
    3.43220 
*** 
0.29842 0.79876 2.15573 
** 
ln(TPOP) 
  7.21214 
*** 
 20.49451 
*** 
0.93728 7.64668 
** 
0.73287 
ln(AI) 
-0.68709 
*** 
 -0.91708 
*** 
-0.81630 
*** 
-3.18119 
*** 
0.29581 -2.81383 
*** 
1.87751 
*** 
ln(migration) 
-2.12045 
*** 
 -2.36111 
*** 
-2.27277 
*** 
-3.28208 
*** 
0.14666 0.22406 -0.97196 
%(marriage) 
 -0.51893 
*** 
-0.34514 
* 
0.10774 -0.32203 0.03931 -0.25043 
* 
0.03178 
ln(work) 
 11.41207 
*** 
7.78027 
** 
-0.99996 -2.43596 -7.52503 
** 
-3.23203 8.85715 
** 
ln(gender) 
 -6.34294 
*** 
0.64683 1.70376 8.10419 
* 
-1.85160 1.03771 -3.51878 
* 
*, **, *** coefficient significant at 10, 5 and 1 per cent significance level, respectively. 
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Table 9: Results of panel regression analysis on Commercial Property Price Index (retail space). 
Model Takáts 1 2 3 4 5 6 7 
Obs. 90 90 90 90 90 90 90 90 
R2 0.7389 0.0622 0.2628 0.5732 0.5320 0.1374 0.3594 0.3592 
ln(GDPPC) 
2.13265 
*** 
-0.95306 
** 
      
ln(TPOP) 
3.37843 
*** 
 -6.86973 
*** 
     
ln(AI) 
-1.39355 
*** 
  -0.79284 
*** 
    
ln(migration) 
    -3.78481 
*** 
   
%(marriage) 
     0.45337 
*** 
  
ln(work) 
      10.00014 
*** 
 
ln(gender) 
       -6.16293 
*** 
cont’d 
Model 8 9 10 11 12 13 14 15 
Obs. 90 90 90 90 33 48 30 30 
R2 0.684 0.5239 0.7436 0.7084 0.9303 0.6888 0.9643 0.5788 
ln(GDPPC) 
    2.93330 
*** 
0.36136 
 
0.33221 2.84827 
** 
ln(TPOP) 
  5.14782 
*** 
 20.11878 
*** 
2.58657 8.33430 
*** 
2.58004 
ln(AI) 
-0.51885 
*** 
 -0.80694 
*** 
-0.73500 
*** 
-2.81793 
*** 
-0.60358 -2.69820 
*** 
0.54042 
ln(migration) 
-2.19343 
*** 
 -2.50401 
*** 
-2.44095 
*** 
-2.86583 
*** 
0.34300 -0.22084 -0.56824 
%(marriage) 
 -0.37499 
** 
-0.11028 0.21297 -0.20090 0.03890 0.05944 0.18174 
ln(work) 
 10.34910 
*** 
4.89875 -1.36833 2.77707 4.90612 -4.35077 4.5253 
ln(gender) 
 -4.55762 
*** 
2.35821 
* 
3.11262 
** 
6.58056 
** 
1.26433 2.31830 3.15124 
*, **, *** coefficient significant at 10, 5 and 1 per cent significance level, respectively. 
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Table 10: Results of panel regression analysis on Commercial Property Price Index (office space). 
Model Takáts 1 2 3 4 5 6 7 
Obs. 90 90 90 90 90 90 90 90 
R2 0.6492 0.0486 0.2208 0.4927 0.5031 0.0943 0.2884 0.2874 
ln(GDPPC) 
2.30787 
*** 
-0.94076 
** 
      
ln(TPOP) 
3.75889 
** 
 -7.03101 
*** 
     
ln(AI) 
-1.47688 
*** 
  -0.82076 
*** 
    
ln(migration) 
    -4.10974 
*** 
   
%(marriage) 
     0.41930 
*** 
  
ln(work) 
      10.00214 
*** 
 
ln(gender) 
       -6.15480 
*** 
cont’d 
Model 8 9 10 11 12 13 14 15 
Obs. 90 90 90 90 33 48 30 30 
R2 0.6151 0.4350 0.6827 0.6453 0.8943 0.4969 0.9875 0.7239 
ln(GDPPC) 
    3.33371 
*** 
0.57619 1.76226 
** 
2.1202 
** 
ln(TPOP) 
  5.92617 
*** 
 18.34626 
** 
2.09797 10.96524 
*** 
2.29890 
ln(AI) 
-0.49831 
*** 
 -0.91448 
*** 
-0.83167 
*** 
-2.90547 
*** 
0.13083 -3.36119 
*** 
1.37833 
** 
ln(migration) 
-2.58134 
*** 
 -3.07086 
*** 
-2.99828 
*** 
-3.40229 
*** 
0.28276 -0.60720 
** 
-0.08847 
%(marriage) 
 -0.45855 
** 
-0.15119 0.22094 -0.16936 0.04167 0.05068 0.24323 
ln(work) 
 11.15975 
*** 
4.79154 -2.42312 -2.14154 7.61962 -8.17575 
*** 
3.70254 
ln(gender) 
 -4.63408 
*** 
3.43099 
** 
4.29946 
** 
9.99359 
** 
0.33235 3.82245 
** 
1.02298 
*, **, *** coefficient significant at 10, 5 and 1 per cent significance level, respectively. 
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5. Conclusion 
The influence of economic (i.e. gross domestic product per capita) and demographic factors 
(i.e. population size, population ageing and domestic migration) on residential and commercial real 
estate prices in urban parts of Japan is significant. Improved gross domestic product per capita and 
population sizes will encourage demand for residential real estate, which in turn improves real estate 
prices. On the other hand, increased population ageing in urban areas will devalue residential and 
commercial real estate, although the magnitude of this negative impact is not as strong as the 
magnitude of the positive impact of gross domestic product per capita and population size. However, 
since the gross domestic product per capita in urban areas of Japan have remained relatively unchanged 
from the end of the Japanese asset price bubble till today coupled with the fact the Japanese population 
is dwindling in size, real estate prices in Japan may be further burdened in future. While economic and 
demographic changes may have significant influence on the direction of both residential and 
commercial real estate prices in Japan over the long term, it is very likely that Japanese real estate 
value is more influenced by economic environment conditions and other factors. 
Contrary to expectations, domestic migration seems to have a negative impact on real estate 
prices in urban parts of Japan. This could be because Japanese people generally start investing in real 
estate, especially in residential real estate, at later points of their lives. Migrants to urban areas tend to 
be younger and do not necessarily possess the financial means or even interest to invest in real estate. 
In contrast, those who have the means and interest to invest may be investing for the purpose of starting 
a family but may not have enough financial capital to invest in houses located in main urban areas and 
therefore may choose to invest in homes located in neighbouring prefectures instead. 
The influence of lifestyle changes (i.e. marriage rates, employment ratio and female 
participation in the workplace) on real estate prices in urban Japan is questionable. Increased female 
participation in the workplace and employment ratio is observed to affect retail and office prices but 
the influence of these factors may be overshadowed by economic environment conditions. The 
influence of marriage rates is also not significant.  
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